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RESIN FOR A MINERAL WOOL BINDER COMPRISING THE REACTION 
PRODUCT OF AN AMINE WITH A FIRST AND SECOND ANHYDRIDE 



thereof suitable for use as a binder for mineral 
fibres, i.e. men made vitreous fibres (MMVF) , for example 
glass slag or stone wool, i.e. mineral wool, in 
5 particular Rockwool, a binder composition comprising such 
a compound, a process for providing said compound and 
composition, a mineral fibre product provided with such a 
binder and the use of said compound and composition as a 
mineral fibre binder. 
10 Phenol and formaldehyde resins which are mainly 

used as binders for glass or stonewool release toxic 
substances during curing, for example formaldehyde. 

During application and curing of the binders, 
after provision thereof to the mineral fibres, phenol, 
15 formaldehyde and ammonia are released. From an 
environmental point of view this is undesirable. 

Furthermore during application, mostly by 
spraying, of the binder onto the spun glass or stone 
fibres a large amount of binder is lost, which is almost 
20 impossible to recover for re-use. 

A formaldehyde and phenol free resin suitable 
for a binder for mineral wool fibres is described in the 
patent application PCT/NL99/00029 from the applicant. 

According to a first aspect of the present 
25 invention there is provided a resin for a binder suitable 
for mineral fibres such as glass or stone wool according 
to claims 1-6 - 

The inventors have found that the resin 
obtained on mixing together different cyclic anhydrides, 
30 preferably an aliphatic anhydride and an aromatic 
anhydride in a polymer free mixture with an amine, 



The invention relates to a compound or salts 
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provides a resin suitable for a mineral wool binder, 
which has desirable curing times. 

The inventors theorize that the increased 
curing speed may not only be related to the combined use 
5 of cyclic anhydrides, but also to the adjustment of the 
pH, preferably to between 2.5 and 4.2, by employing 
aromatic carboxylic acids. These carboxylic acids are 
more acidic than aliphatic ones. Trimellitic anhydride is 
even more acidic due to the presence of an extra electron 
10 withdrawing group. 

According to a second aspect of the present 
invention there is provided a binder according to claims 
7-12 . 

According to a further aspect of the present 
15 invention there is provided a mineral fibre product 
according to claim 13 . 

According to yet a further aspect of the 
present invention there is provided a process for 
providing a polymer free resin for a binder suitable for 
20 binding mineral fibre products according to claim 14. 

According to yet another use of the present 
invention there is provided the use of the above referred 
to resin in a mineral wool binder. 

The invention will now be further clarified by 
25 way of the following description with reference to the 
examples . 

Three binder compositions were made up 
according to the Mol . ratios as shown in table 1, whereby 
various accelerators were added to these compositions 
30 (see column 3 of table 1) . 

Example 1 

Binder 1 

35 a double jacketed glass reactor, heated with 

hot water, provided with a magnetic stirrer and a reflux 
condenser is used. 
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15 8 g diethanola.ine (DBA) and 100 g water were 

brough t into the reactor *f ^^"J^nydride (THPA) 
Then 228 g tetrahydrophthalic anhy 

was addad all«i, the temperature Co ra.se 
s g ives oolr ^° r ^;™Vi« «. allowed to oe 220 »n Ut es 

before cooling of the resin. th?a 
Another resin with molratio DEA (158 g) 

was ready for testing. 

15 The same equipra ent and prooadnra -re usad as 

£ or fcinder 2. except that lie anhydride <PTA> was 

a dded t o Cne .ixture — all THPA "J^^ o£ 
3 resins were made with different 

2 0 the compounds. 



Molratios used are: 
DEA (158 g) : THPA (228 g) 
DEA (158 g) : THPA (183 g) 
25 DEA (158 g) : THPA (137 g) 



PTA (89 g) = 1:1:°' 4 
PTA (133 g) = 1:0,8:0,6 
PTA (178 g) = 1:0,6:0,8 



The hinder solution was made by ^^J^ 

resin tQ ahout 4 0 % ~^:--T2^^ 
were used they were added to the 
30 was ready for testing. 

SiS ^ T h e s« ao.ip.an, and procedure were used as 
tor binder 2. except tHat tri-Ultic annydrrd <T«A, 
35 added to the fixture when all THPA ^J^^ o£ 
4 rasins were made wrth different molr 

the compounds . 
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Molratios used are: 



DEA (158 g) 

DEA (158 g) 

DEA (158 g) 

5 DEA (158 g) 



THPA (297 g) 

THPA (274 g) 

THPA {228 g) 

THPA (183 g) 



TMA (29 g) = 1:1,3:0,1 

TMA (58 g) = 1:1/2:0,2 

TMA (115 g) = 1:1:0,4 

TMA (173 g) = 1:0,8:0,6 



The binder solution was made by diluting the 
resin to about 40% solids with water. When accelerators 
were used they were added to the binder solution when xt 
10 was ready for testing. 



Kx am ple 2 

The curing characteristic of binders 1-4 were 
measured, the results of which are shown in table 1. 
15 These show the reaction time at a certain temperature, 
measured as the time necessary to obtain a "not flowrng 
behaviour of the binder expressed as "flow time". 



20 



Procedure: 

3 droplets of binder solution (about 40« 
solids) are placed on a thin "Microscope glass cover 
slip" and dried in an incubator at 90 *C for 45 minutes. 

The "flow time" is measured by placing the pre- 
dried "microscope slip" on a metal plate with a pre-set 
25 temperature at 200«C. (Used is a Stork-Tronic Pre-term 

heating table.) 

A very thin spatula or similar is used to stir 

the binder. When the binder becomes high viscous and 
ticks to the spatula, the time is measured as the "flow 



s 

30 time" . 



5 samples are done, and by experience of the 
foregoing you wait as long as possible before start 
stirring to avoid cooling by the stirrer. 

The average of the 2 last samples are used as 

35 the "flow time" . 
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Table 1 





Composition of 
binder 


Mol.racios 


Accelerator- % of solids 


Flowtime 
minutes 


Mechanical 
strength 




5 










Unaged 






1) DEA:THPA 


1:1 


none 


>10 




2 55 








Citric acid-0,3-2% 


5 













Hypophos. acid-0,3-2% 


c 

5 











1:1,4 


none 


>10 







10 






Citnc acid-3-4% 


7 













Hypophos.acid- 1-2% 


0 













N a -phosph i na t-4% 


n 

I 








2) DEA:THPA:PTA 


1:1:0,4 


none 


c 
J 


5 RQ 

J ,07 


2,77 








Na-phosphinate-4% 


1 







15 






Hypophos.acid- 1 % 


5 










1:0,8:0,6 


none 


5 


j,Uj 


1 ,U*T | 








Na-phosphinat-4% 


7 












Hypophos acid-1% 


5 










1:0,6:0,8 


none 


5 






20 






Na-phosphinate-4% 


7 












Hypophos.acid- 1% 


5 
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6 

Table 1 [continued! 



3) DEA:THPA:TMA 


1:13:0,1 


none 


4 


8,55 


2,77 






Hypophos.acid-0,5- 1% 


4 








1:1,2:0,2 


none 


4 


6,88 


2,07 






Hypophos.acid-0,5-1% 


4 








1:1:0,4 


none 


5 


3,81 


1,25 






Hypophos.acid-0,2 - 1 % 


4 










Na-phosphinate-4% 


2 








1:0,8:0,6 


none 


3 


2,62 








Hypophos.acid-0,5-1% 


3 







Conclusion : 

Addition of aromatic anhydrides as PTA and TMA 
15 reduce the "flowtime" with a factor 2. 

Accelerators as citric acid, phosphonic acid or 
sodiumphosphinate reduce the "flowtime" by a factor 2 
when THPA is used as the only anhydride. Accelerators do 
not decrease the "flowtime" further when aromatic 
2 0 anhydrides are in the formulation. They themselves act as 
an accelerator. 
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Example 3 st-nraa*. st a Hlirv of rpsin made at 90 °C 
rparr.ion temperatur e mmparprl to 70 °C 
The preferred reaction temperature is 90 to 

100 «c using formulations containing up till 3 0% W/W water 
5 of the weight of anhydride. The water is mixed with the 

diethanolamine before the anhydride is added. 

Using lower reaction temperature may cause 

precipitation if stored more than 2 weeks at solids 

higher than 75%. 
10 " if diluted at once with water to solids below 

60% no precipitation is observed. 

From a storage and transport point of view it 
is advantageous to have as high solids content as 
possible . 

15 



Example 4 Batch re actor 

The reflux cooling is started. 
20 40 kg melted diethanolamine (60 °C) is pumped into 

the reactor. 

The stirrer is started, 24 kg demineralized water is 
added and the temperature raised to 70 "C. 
8 0 kg tetrahydrophthalic anhydride is added portion 
25 wise over approximate 15 minutes, not allowing the 

temperature to exceed 95 'C. The reactor is cooled if 
necessary . 

The reaction temperature is held at 90-95 "C for 15 
minutes after all the anhydride is dissolved. 
After 15 minutes the resin was cooled to room 



30 



temperature . 

The resin contained approximately 8 0% solids 
determined at 200 °C. 



35 
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Example 5 Continuo us reactor 

A double jacketed stainless steel tube reactor with 
a static mixer at the inlet is used. The temperature 
5 in the reactor is steered by cooling or heating with 

water . 

Diethanolamin at 6 0 'C and a water suspension of 
tetrahydrophtalic anhydride is pumped into the tube 
reactor and mixed when passing the static mixer. The 
10 temperature is raised and adjusted to 90-95°C. 

Diethanolamin and the water suspension of 
tetrahydrophthalic anhydride are pumped from 
separate tanks in pre-set ratio for the resin 
formulation . 

15 The flow of the components are adjusted so that it 

takes approximate 20 minutes after the reaction 
mixture has passed the static mixer, and left the 
reactor . 

Volume of the tube reactor is 33 litres. 
20 Flow is approximately 100 kg per hour, or 20 kg 

diethanolamine and 8 0 kg suspension containing 4 0 kg 
tetrahydrophthalic anhydride in 40 kg water, all per 
hour . 

When the reaction mixture leaves the tube 
25 reactor it may be diluted with water to 30% solids, 
cooled to room temperature and is ready for use. 

Other additives as silane coupling agent, 
curing accelerators, hydrophilic or hydrophobic agent 
etc. may be added to the binder "on stream" after the 
3 0 reactor. 

The invention is not limited to the above 
description; the requested rights are rather determined 
by the following claims . 



